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(54) Rotary damper 

(57) A rotary damper (11) has a cylindrical casing 
(12) having a chamber (1) filled with a viscous fluid, a 
rotor (16) rotatably mounted in the cylindrical casing, a 
movable valve (26) mounted in the cylindrical casing for 
adjusting a flow of the viscous fluid in the chamber, a 
flange mounted in the casing and having a pair of 
through holes (34,36) defined therein and communicat- 


ing with the chamber, and a torque adjustment disk (40) 
angularly movably mounted in the casing and having an 
orifice (42) held in communication with the through 
holes. The orifice has a cross-sectional area varying 
progressively from an end thereof toward an opposite 
end thereof, wherein a torque applied by the rotor can 
be adjusted by angularly moving the torque adjustment 
disk. 
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Description 

The present invention relates to a rotary damper for 
producing variable torques. 

One known rotary damper for dampening high tor- 5 
ques is disclosed in Japanese laid-open patent publica- 
tion No. 4-282039. As shown in FIG. 10 of the accom- 
panying drawings, the disclosed rotary damper compris- 
es a casing 3 having a cylindrical chamber 1 filled with 
a viscous fluid 2, a rotor 5 rotatably disposed coaxially 10 
in the casing 3 and having a central shaft 4 rotatable in 
the chamber 1 , and a movable valve 7 engageable with 
an rotor vane 6 projecting radially outwardly form the 
shaft 4 through a clearance 7b in the direction in which 
the valve 7 is angularly movable, the movable valve 7 is 
having a radially outer surface held in slidable contact 
with an inner circumferential wall surface of the chamber 
1 . The movable valve 7 has fluid passages 8, 9 defined 
in respective spaced legs 7a thereof which can contact 
the rotor vane 6, and the rotor vane 6 has a fluid passage 20 
10 defined in a portion thereof which can contact the 
spaced legs 7a of the movable valve 7. The fluid pas- 
sages 8, 9, 10 have different cross-sectional areas. 

When the casing 3 and the rotor 5 rotate relatively 
to each other, the rotor vane 6 is brought into contact 25 
with one of the legs 7a of the movable valve 7, which is 
then angularly moved with the rotorvane 6 in the viscous 
fluid 2. If the rotor vane 6 contacts the leg 7a with the 
fluid passage 8 defined therein, then the viscous fluid 2 
flows through the fluid passages 8, 10 and the clearance 30 
7b which is presently defined between the other leg 7a 
and the rotor vane 6. Since the fluid passage 8 has a 
smaller cross-sectional area, the rotor 5 and the mova- 
ble valve 7 are subjected to a larger resistance, and the 
rotary damper produces a larger torque. If the rotorvane 35 
6 contacts the leg 7a with the fluid passage 10 defined ■ 
therein, then the viscous fluid 2 flows through the fluid 
passages 9, 1 0 and the clearance 7b which is presently 
defined between the other leg 7a and the rotor vane 6. 
Since the fluid passage 9 has a larger cross-sectional 40 
area, the rotor 5 and the movable valve 7 are subjected 
to a smaller resistance, and the rotary damper produces 
a smaller torque. 

The smaller the cross-sectional area of the fluid 
passage 8, the greater the torque which is produced by 45 
the rotary damper. Therefore, the torque produced by 
the rotary damper can be varied by varying the cross- 
sectional area of the fluid passage 8. However, if the 
torque produced by the rotary damper is to be varied, 
then it is necessary to select a movable valve 7 whose so 
fluid passage 8 has a different cross-sectional area. 
Therefore, the rotary damper has to be disassembled, 
and the movable valve 7 has to be replaced with a se- 
lected movable valve 7, after which the rotary damper 
has to be assembled again. ss 

The process of disassembling the rotary damper, 
replacing the movable valve 7 with a selected movable 
valve 7, and then reassembling the rotary damper is te- 
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dious and time-consuming. It is impossible for the user 
to make fine adjustment of the torque produced by the 
rotary damper at a site of use. 

It is therefore an object of the present invention to 
provide a rotary damper which is of a simple structure 
and can be adjusted with a single screwdriver to vary 
torques produced thereby. 

According to the present invention, there is provid- 
ed a rotary damper comprising a cylindrical casing hav- 
ing a chamber filled with a viscous fluid, a rotor rotatably 
mounted in the cylindrical casing, movable valve means 
mounted in the cylindrical casing for adjusting a flow of 
the viscous fluid in the chamber, a flange mounted in the 
casing and having a pair of through holes defined there- 
in and communicating with the chamber, and a torque 
adjustment disk angularly movably mounted in the cas- 
ing and having an orifice held in communication with the 
through holes, the orifice having a cross-sectional area 
varying progressively from an end thereof toward an op- 
posite end thereof, wherein a torque applied by the rotor 
can be adjusted by angularly moving the torque adjust- 
ment disk. 

The orifice may comprise an arcuate groove, and 
the arcuate groove may have a depth which is gradually 
deeper from the end toward the opposite end. 

The orifice may comprise an arcuate groove, and 
the arcuate groove may have a width which is gradually 
larger from the end toward the opposite end. 

The movable valve means may comprise a single 
movable valve or a pair of diametrically opposite mova- 
ble valves. 

The rotary damper, may further comprise a ring 
spring acting on the torque adjustment disk for normally 
biasing the torque adjustment disk toward the flange. .-. 

According to the present invention, there is also pro- 
vided a rotary damper comprising a cylindrical casing 
having a chamber filled with a viscous fluid, a rotor ro- 
tatably mounted in the cylindrical casing, a movable 
valve mounted in the cylindrical casing and coacting 
with the rotor, for adjusting a flow of the viscous fluid in 
the chamber, and torque adjustment means angularly 
movably mounted in the casing, for adjusting a torque 
applied by the rotor through an orifice having a cross- 
sectional area which is progressively variable from an 
end thereof toward an opposite end thereof depending 
on an angular position of the torque adjustment means 
in the casing. 

The above and further objects, details and advan- 
tages of the present invention will become apparent 
from the following detailed description of preferred em- 
bodiments thereof, when read in conjunction with the ac- 
companying drawings. 

FIG. 1 is an axial cross-sectional view of a rotary 
damper according to an embodiment of the present 
invention; 

FIG. 2 is a cross-sectional view taken along line II 
-II of FIG. 1; 
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FIG. 3 is a cross-sectional view taken along line III 
- Ill of FIG. 1; 

FIG. 4 is a perspective view of a torque adjustment 
disk of the rotary damper shown in FIG. 1 ; 
FIG. 5 is a diagram showing a linear representation s 
of an arcuate orifice defined in the torque adjust- 
ment disk shown in FIG. 4; 

FIG. 6 is a cross-sectional view taken along line VI 
-VI of FIG. 1; 

FIG. 7 is a cross-sectional view similar to FIG. 2, 10 
showing a rotary damper according to another em- 
bodiment of the present invention; 
FIG. 8 is a front elevational view showing an orifice 
defined in a torque adjustment disk of the rotary 
damper shown in FIG. 7; 1$ 
FIG. 9 is a front elevational view showing an orifice 
defined in a torque adjustment disk according to still 
another embodiment of the present invention; and 
FIG. 10 is a cross-sectional view of a conventional 
rotary damper. 

Like or corresponding parts are denoted by like or 
corresponding reference numerals throughout views. 

As shown in FIGS. 1 through 3, a rotary damper, 
generally designated by the reference numeral 11, ac- 
cording to an embodiment of the present invention has 
a cylindrical casing 12 serving as an outer frame which 
has a chamber R filled with a highly viscous fluid F such 
as grease. 

The casing 1 2 has a casing vane 1 4 disposed in the 
chamber R. The casing vane 14 is integral with and ex- 
tends longitudinally axially in the casing 1 2, and projects 
radially inwardly toward the center of the casing 1 2. The 
casing vane 14 serves as a stop for limitation angular 
movement of a rotor 1 6. 

The rotor 16 is positioned coaxially in the casing 1 2 
and rotatable with respect to the casing 1 2. The rotor 16 
is fitted in the casing 1 2 with a pair of axially spaced O- 
rings 58 extending around the rotor 1 6 and held against 
an inner circumferential surface of the casing 12. The 
rotor 16 serves as an input shaft having an outer end 
portion projecting axially out of the casing 1 2, and has 
an inner end rotatably supported by a ring-shaped 
flange 1 8 projecting radially inwardly from the casing 1 2 
into the chamber R. To the outer end portion of the rotor 
16, there will be applied a torque to be dampened from 
a rotatable member (not shown). 

The casing vane 1 4 has a radially inner end surface 
which is slightly spaced radially outwardly from an outer 
circumferential surface of the rotor 16 by a clearance 20 
which allows the viscous fluid F to flow therethrough. 
Therefore, the rotor 16 can be angularly moved with re- 
spect to the casing vane 1 4. 

The rotor 1 6 has an integral rotor vane 22 extending 
axially thereof and projecting radially outwardly there- 
from. The rotor vane 22 has a fluid passage 24 defined 
in a radially outer end thereof and extending axially over 
a certain distance in an axially central portion thereof. 


A movable valve 26 positioned between the casing 
1 2 and the rotor vane 22 has a radially inwardly concave 
cross-sectional shape as shown in FIG. 2. The movable 
valve 26 has an axial length which is substantially the 
same as the axial length of the rotor vane 22, and covers 
substantially fully the rotor vane 22 in loose engagement 
therewith. The movable valve 26 has an outer circum- 
ferential surface held slidably against an inner circum- 
ferential surface of the casing 1 2. When the rotor 16 ro- 
tates about its own axis, the movable valve 26 moves 
with the rotor 1 6 through a lost-motion connection to the 
rotor vane 22. 

As shown in FIG. 2, the movable valve 26 has a 
recess 27 defined therein and opening radially inwardly, 
and the rotor vane 22 is movably positioned in the re- 
cess 27. The recess 27 is defined between a pair of 
spaced legs 28, 32 of the movable valve 26 in the direc- 
tion in which the rotor vane 22 is movable in the movable 
valve 26. The recess 27 has a width greater than the 
thickness of the rotor vane 22 such that the rotor vane 
22 is movable in the recess 27 between the legs 28, 30. 

The leg 28 is a closed leg with no fluid passage de- 
fined therein, and the leg 30 is an open leg with a fluid 
passage 32 defined therein. The fluid passage 32 is de- 
fined centrally in the open leg 30 in substantially axially 
coexistent relation to the fluid passage 24 in the rotor 
vane 22. When the rotor 16 rotates counterclockwise 
with respect to the casing 12 in FIG. 2, the rotor vane 
22 is brought into contact with the open leg 30 of the 
movable valve 26, providing direct communication be- 
tween the fluid passages 24, 32, and at the same time 
the rotor vane 22 is spaced away from the closed leg 28 
thereof, leaving a relatively large gap between the 
closed leg 28 and the rotor vane 22. The viscous fluid F 
now flows through the fluid passages 24, 32 and the 
large gap between the closed leg 28 and the rotor vane 
22. At this time, the viscous fluid F flows smooth ly : and 
the rotary damper does not dampen the torque applied 
by the rotor 16. 

The chamber R in the casing 12 is divided into two 
chambers by the casing vane 1 4 and the movable valve 
26, i.e., a first chamber R1 defined between the closed 
leg 28 and the casing vane 14 and a second chamber 
R2 defined between the open leg 30 and the casing 
vane 14. 

The flange 18 has a pair of first and second through 
holes 34, 36 defined axially therein and spaced a certain 
distance from each other, as shown in FIG. 2. The first 
and second through holes 34, 36 communicate with the 
chamber R, and are positioned symmetrically with re- 
spect to the casing vane 14 which is disposed interme- 
diate therebetween. The first through hole 34 is posi- 
tioned in the first chamber R1 and the second through 
hole 36 is positioned in the second chamber R2. 

A torque adjustment disk 40 is housed in the casing 
12 axially adjacent to the flange 18 remotely from the 
rotor 16, for adjusting the torque of the rotor 16. As 
shown in FIGS. 3 and 4, the torque adjustment disk 40 
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has an orifice 42 defined as an arcuate groove in a sur- 
face Thereof which faces the flange 18 and extending 
concentrically around the central axis thereof. The ori- 
fice 42 has its opposite ends spaced from each other. 
However, the orifice 42 may comprise a fully circular, s 
endless orifice. 

The first and second through holes 34, 36 are posi- 
tioned such that they always are axially aligned with, i. 
e., communicate with, the orifice 42. 

The orifice 42 has its depth gradually, e.g., linearly, io 
varying such that it is shallowest at one end 42a thereof 
and deepest at an opposite end 42b thereof. FIG. 5 is a 
linear representation of a varying cross-sectional shape 
of the orifice 42, showing the manner in which its depth 
and hence cross-sectional area gradually vary from the is 
end 42a to the end 42b. 

Since the first and second through holes 34, 36 are 
held in communication with the orifice 42 at all times, 
the viscous fluid F can flow from the first through hole 
34 through the orifice 42 to the second through hole 36. 20 
While the first and second through holes 34, 36 have a 
constant size, the torque applied by the rotor 16 can be 
varied when the positional relationship between the first 
and second through holes 34, 36 and the orifice 42 is 
varied, because the orifice 42 has a different depth at a 2s 
different position confronted by the first and second - 
through holes 34, 36; restricting the viscous fluid F to 
flow at a different rate. 

The torque adjustment disk 40 is angularly movably 
fitted in the casing 1 2 with a hermetic O-ring 44 extend- 30 
ing around the torque adjustment disk 40 and held 
against the inner circumferential surface of the casing 
12. The torque adjustment disk 40 has a screwdriver bit 
slot 46 defined in an axial end surface thereof which f ac- 
es away from the orifice 42. The screwdriver bit slot 46 35 
opens outwardly through an end of the casing.1 2 for re- 
ceiving a screwdriver bit inserted from outside of the' 
casing 1 2. When a screwdriver bit is inserted into the 
screwdriver bit slot 46 and turned, the torque adjustment 
disk 40 is angularly moved to angularly adjust the orifice 40 
42 with respect to the first and second through holes 34, 
36 which are held in communication therewith. 

The torque adjustment disk 40 is stably held in po- 
sition in the casing 12 by a cover 48 (see FIG. 1) which 
is partly fitted in the end of the casing 12. If both the 4s 
casing 12 and the cover 48 are made of plastics, then 
they may be fused to each other or may be fastened to 
each other by threaded engagement. If both the casing 
1 2 and the cover 48 are made of metal, then they may 
be fastened to each other by threaded engagement. so 

The torque adjustment disk 40 is normally biased 
into intimate contact with the flange 18 by a ring spring 
50 which is interposed between the torque adjustment 
disk 40 and the cover 48. 

As shown in FIGS. 1 and 6, the torque adjustment ss 
disk 40 has a pin 52 projecting axially into an arcuate 
guide groove 54 which is defined in an inner end surface 
of the cover 48. Therefore, the torque adjustment disk 


40 can rotate along the guide groove 54 : and stops its 
rotation when the pin 52 engages either one of the op- 
posite ends of the guide groove 54. However, the guide 
groove 54 may be of a continuously circular shape to 
only guide the torque adjustment disk 40 for its rotation, 
and not to limit the rotation of the torque adjustment disk 
40. 

The end portion of the rotor 16 which projects out 
of the casing 12 is retained against removal from the 
casing 1 6 by a cap 56 which is securely fitted in the cas- 
ing 12. If both the cap 56 and the casing 12 are made 
of plastics, then they may be fused to each other or may 
be fastened to each other by threaded engagement. If 
both the cap 56 and the casing 12 are made of metal, 
then they may be fastened to each other by threaded 
engagement. 

Operation of the rotary damper 11 will be described 
below. 

When the rotor 16 is rotated clockwise (FIG. 2) with 
respect to the casing 12, the rotor vane 22 contacts the 
closed leg 28 of the movable valve 26, closing the gap 
between the rotor vane 22 and the closed leg 28. Further 
rotation of the rotor 1 6 causes the viscous fluid F to flow 
from the first chamber R1 through the first through hole 
34, the orifice 42, and the second through hole 36 into 
the second chamber R2. 

If the torque applied by the rotor 16 is to be varied, 
the torque adjustment disk 40 is turned by a screwdriver 
bit, changing the relative position of the first and second 
through-holes 34, 36 and the orifice 42 until a desired 
torque is reached. 

Inasmuch as the cross-sectional area of the orifice 
42' at a position confronted* by the- first and second 
through holes 34, 36 can easily be varied by turning the 
torque adjustment disk 40, the torque applied by the ro- 
tor 16 can easily be adjusted. Even if the viscosity of the 
viscous fluid F varies depending on the temperature, 
varying the torque that is dampened by the rotary damp- 
er, the torque can easily be adjusted by the torque ad- 
justment disk 40. 

FIG. 7 shows in cross section a rotary damper ac- 
cording to another embodiment of the present invention. 
In FIG. 7, a casing 12 has a pair of diametrically opposite 
casing vanes 14 projecting radially inwardly, and houses 
a pair of movable valves 26 disposed between the cas- 
ing vanes 14. A rotor 16 rotatably disposed coaxially in 
the casing 12 has a pair of diametrically opposite rotor 
vanes 22 projecting radially outwardly and held in loose 
engagement with the respective casing vanes 14. The 
rotor 16 is angularly movable in either direction through 
an angular range of less than 180°. However, the angu- 
lar range of movement of the rotor 1 6 may be made clos- 
er to 180° by reducing the circumferential thickness of 
the casing vanes 14. 

As shown in FIG. 8, a torque adjustment disk 40 
which is used in the rotary damper shown in FIG. 7 has 
a pair of symmetrical diametrically opposite arcuate or- 
ifices 42 communicating with respective pairs of first and 
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second through holes 34, 36 (see FIG. 7) that are de- 3. 
fined in a flange 18. 

FIG. 9 shows an orifice 42 defined in a torque ad- 
justment disk 40 according to still another embodiment 
of the present invention. In FIG. 9, the orifice 42 has a s 
width gradually varying from an end 42a thereof toward 4. 
an opposite end 42b thereof. Since the orifice 42 has a 
gradually varying width and hence cross-sectional area, 
a viscous fluid flows in the orifice 42 at a different rate 
at a different position, varying the torque applied by the 10 5. 
rotor. While the orifice 42 in each of the above embodi- 
ments has its cross-sectional area continuously varying 
from one end to the other, the cross-sectional area 
thereof may vary stepwise or uncontinuously 6. 

The rotary damper according to the present inven- is 
tion may be made of plastics or metal. However, if the 
rotary damper is made of plastics, it may easily be mass- 
produced, and hence may be inexpensive to manufac- 
ture. 

Although there have been described what are at 20 
present considered to be the preferred embodiments of 
the invention, it will be understood that the invention may 
be embodied in other specific forms without departing 
from the essential characteristics thereof. The present 
embodiments are therefore to be considered in all re- 2s 
spects as illustrative, and not restrictive. The scope of 
the invention is indicated by the appended claims rather 
than by the foregoing description. 
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Claims 

1 . A rotary damper comprising: 

a cylindrical casing having a chamber filled with 
a viscous fluid; 

a rotor rotatably mounted in said cylindrical 
casing; 

movable valve means mounted in said cylindri- 
cal casing for adjusting a flow of said viscous 
fluid in said chamber; 

a flange mounted in said casing and having a 
pair of through holes defined therein and com- 
municating with said chamber; and 
a torque adjustment disk angularly movably 
mounted in said casing and having an orifice 
held in communication with said through holes; 
said orifice having a cross-sectional area vary- 
ing progressively from an end thereof toward 
an opposite end thereof, wherein a torque ap- so 
plied by said rotor can be adjusted by angularly 
moving said torque adjustment disk. 
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A rotary damper according to claim 1 , wherein said 
orifice comprises an arcuate groove, said arcuate 
groove having a width which is gradually largerf rom 
said end toward said opposite end. 

A rotary damper according to claim 1 , wherein said 
movable valve means comprises a single movable 
valve. 

A rotary damper according to claim 1 , wherein said 
movable valve means comprises a pair of diamet- 
rically opposite movable valves. 

A rotary damper according to claim 1, further com- 
prising a ring spring acting on said torque adjust- 
ment disk for normally biasing said torque adjust- 
ment disk toward said flange. 


7. A rotary damper comprising: 

a cylindrical casing having a chamber filled with 
a viscous fluid; 

a rotor rotatably mounted in said cylindrical 
casing; 

a movable valve mounted in said cylindrical 
casing and coacting with said rotor, for«adju6t- 
ing a flow of said viscous fluid in said chamber; 
and 

torque adjustment means angularly movably 
mounted in said casing, for adjusting a. torque 
applied by said rotor through an orifice having 
a cross-sectional area which is progressively 
variable from an end thereof toward an oppo- 
site end thereof depending on an angular posi- 
tion of the torque adjustment means in said cas- 
ing. 

8. A rotary damper according to claim 7, wherein said 
orifice comprises an arcuate groove, said arcuate 
groove having a depth which is gradually deeper 
from said end toward said opposite end. 

9. A rotary damper according to claim 7, wherein said 
orifice comprises an arcuate groove, said arcuate 
groove having a width which is gradually largerf rom 
said end toward said opposite end. 


2. A rotary damper according to claim 1 , wherein said 
orifice comprises an arcuate groove, said arcuate 
groove having a depth which is gradually deeper 
from said end toward said opposite end. 
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(54) Rotary damper 

(57) A rotary damper (11) has a cylindrical casing 
(12) having a chamber (1) filled with a viscous fluid, a 
rotor (16) rotatably mounted in the cylindrical casing, a 
movable valve (26) mounted in the cylindrical casing for 
adjusting a flow of the viscous fluid in the chamber, a 
flange mounted in the casing and having a pair of 
through holes (34,36) defined therein and communicat- 


ing with the chamber, and a torque adjustment disk (40) 
angularly movably mounted in the casing and having an 
orifice (42) held in communication with the through 
holes. The orifice has a cross-sectional area varying 
progressively from an end thereof toward an opposite 
end thereof, wherein a torque applied by the rotor can 
be adjusted by angularly moving the torque adjustment 
disk. 


FIG, 1 
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